Inhibition of stem cell factor-induced proliferation of primitive murine hematopoietic progenitor cells signaled through the 75-kilodalton tumor necrosis factor receptor. Regulation of c-kit and p53 expression.
TNF-alpha is a pleiotropic cytokine with stimulatory as well as inhibitory effects on hematopoiesis. We have previously demonstrated that TNF-alpha directly inhibits CSF-induced proliferation of primitive murine lineage-negative bone marrow progenitors (Lin-) and stem cell antigen-1 hematopoietic progenitors through the 75-kDa TNF receptor (TNF-R2), whereas TNF-alpha-induced inhibition of more committed Lin- progenitors is mediated through the 55-kDa TNF-R (TNF-R1), indicating a differential role of the two TNF-Rs in hematopoiesis. Numerous studies have demonstrated the ability of stem cell factor (SCF), a key regulator of hematopoiesis signaling through c-kit, to synergize with other hematopoietic growth factors, but little is known about cytokines capable of inhibiting hematopoiesis induced by SCF. While TNF-alpha has been demonstrated to enhance SCF-induced proliferation of myeloid leukemia blasts, the present report demonstrates that TNF-alpha, by signaling through TNF-R2, inhibits SCF-induced proliferation of normal murine Lin- and stem cell antigen-1 hematopoietic progenitors. SCF-stimulated proliferation of the hematopoietic cell line FDC-P1 was also potently inhibited by TNF-alpha and was accompanied by down-regulation of c-kit cell surface expression as well as c-kit mRNA levels. Finally, treatment of the FDC-P1 cell line with TNF-alpha resulted in increased levels of the tumor suppressor p53 mRNA, suggesting another mechanism by which hematopoietic effects of TNF-alpha may be mediated.